The phason dispersion in the antiferroelectric Sm-C~liquid crystalline phase of 4-(1-methylheptyl- Fig. 1(b) 
broken at the transition to phases of lower symmetry. This should allow for the existence of symmetry recovering, zero frequency Goldstone modes, which are known to occur in particie physics and incommensurate systems. A particularly interesting Goldstone model, which is the subject of this study, should exist in antiferroelectric liquid crystals.
The antiferroelectric liquid crystalline Sm-C~phase [1, 2] is characterized by an alternation of the tilt direction of the average molecular orientation and the direction of the in-plane spontaneous polarization P by nearlỹ 180' on going from one smectic layer to another [ Fig.  1(a) ]. Two neighboring layers thus form an antiferroelectric unit cell with two antiparallel electric dipoles and a zero value of the equilibrium electric polarization Po(r) =Pt+P;+t =0. Because of chirality, the directions of the spontaneous tilt and the in-plane polarization slowly precess around the layer normal as one moves along the direction perpendicular to the smectic plane. This causes a small deviation from the~180 alternation in the tilt between two consecutive layers and the formation of a modulated, helicoidal structure. Since the basic structural unit of the Sm-C~phase are two neighboring layers, we have here in fact a double-twisted helicoidal structure, formed by two identical Sm-C* helices gearing into each other as shown in Fig. 1(b Sm-C* layers. It should be stressed that a previous attempt to study the phason dynamics in the Sm-Cz phase using the forward scattering geometry [6] did not reveal the phason dispersion along q, . The phason frequency obtained was of the order of 250 kHz and agrees with our values, extrapolated to the Brillouin zone center, q =0.
The thermodynamic properties and phase transitions between the antiferroelectric Sm-Cq phase and the related ferri-, ferro-, and paraelectric phases have been theoretically analyzed by Orihara and Ishibashi [7] and later by Zeks, Blinc, and Cepic [8] within the framework of a Landau theory. The order parameters of the phase transitions between these phases have been conveniently chosen as linear combinations of the tilt vectors g; and g;+1 in the two neighboring smectic layers i and i + I, (2) which is similar to the free-energy expansion for the phason excitations in the ferroelect. "ic Sm-C* phase [5] .
Here, A, and K3, are Lifshitz and torsional elastic constants, associated with the antiferroelectric order parameter g"which is expressed as g, (z, r ) = 00(cos@(z,t ),sinN(z, r ) ) . [12] , Ks and Kii are splay and bend elastic constants, respectively, and y is the corresponding viscosity. 
x 6e, (z, r ) .
Here, we have taken for simplicity the uniaxial form of the dielectric tensor for optical frequencies, ei =1.2&|. 3, where t. '; are the corresponding eigenvalues, defined in
Ref. [9] . From the above expression one observes that the phason excitation 8@~(z,r) with the wave vector q is observable via fluctuations of the dielectric tensor as an excitation with the wave vector q 2q, . The dispersion relation for the phason excitations in the Sm-C~phase has in the laboratory frame a minimum at the scattering wave vector q, =2q, : 
The same result is obtained from a lattice model [10] where the discrete structure of the Sm-C~phase is explicitly taken into account. [13] [14] [15] [16] and recently observed [17] that the presence of a fluctuating dipole field P(r, t) significantly inAuences the magnitude of the transverse (or in-plane) elastic constant K+ due to bend fiuctuations of the C-director field, which represent splaylike fluctuations of the spontaneous polarization field P(r, t). This results in the appearance of a fluctuating space charge density p(r, t) = -VP(r, t) and renormalizes bend elastic constant Eg due to electrostatic self-energy of charge distribution [16, 17] .
The value of K3,/y, as obtained from Fig. 3 
